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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce mechanical 
strain, increase strength, and improve uniformity by 
heat treatment after a massive substance consisting of a 
metal oxide is pulverized and graded. 

SOLUTION: A metal oxide includes a lithium employed for 
a positive electrode of a lithium secondary battery and 
a tin or tungsten employed for a compound oxide of a 
transient metal and a negative electrode and the like. 
Average size of powder when these massive substances 
are pulverized is preferably 1 micron or more, and 20 



microns or less. A metal oxide powder adjusted to this 
size distribution is changed to a substantially 
spherical powder by heat treatment. Thereby, 
decomposition of electrolyte caused in an active 
breakage face or separator breakage or the like 
decreases. Heat treatment is preferably performed in a 
high-temperature airflow in separated particle state. As 
a high- temperature airflow, mixed flow of 
hydrogen/oxygen is preferred. In addition, the 
temperature of heat treatment is 700°C or more and 
1,700°C or less. After heat treatment, the more 
preferable size of the particles employed for an 
electrode is 3 microns or more to 1 5 microns or less. 

COPYRIGHT: (C)1999,JPO 



<10H*BMM- (J P) (12) & m ft I* & « (A) <U)*ira»®!»#* 

*SrW¥l 1-149925 

(43)&P8B ¥fifcll*F(1999)6fl2H 

(51)IntCl. a §l#Ji2# 
HOIM 4/58 
4/02 
10/40 



F I 
HO 1M 



4/58 
4/02 
10/40 



D 
Z 



m#m<?>&8 ol (£ion) 



(2I)ffi®#^ 


ftK¥9-313754 


(71)ffl«A 


596148593 


(22)fflB0 








¥^9^(1997)11^140 




swMUir9Aftwr»«¥ i ts e m 






<71)ffl©A 


000005201 
















^;nmmjs«T&t|iiH2ios» 






(72)f&5m 


tm a 








#*/limji«W*IB210#«! ^r±^c 














(72)fg#|f 
























(74)f*$SA 





(54) DM®«tti ®ffi^^ofijg*^j;r;^n$fflv^^ 



(57) 

o ot:£i±, i 7 o oicKT©fi«t?«teai-5 c tic 




1 

[fs#^2] Mfe&ji^ «ja«ffi^T©«iaT?«>5 

[ft ] KRAlOjBH^ 7 0 OTCfiJLfc, 1 7 0 

ioii^©!^ io 

5 ] RftAMfM^ ft 5 3UMft t ft 

- 5 CDV ^^fc|B«(D««W^<D«5t*fc 20 
7*W#Wfifttt»-C*>5 i frWifcl- 1 - 

8 1 mtm 1-7 coifed J: *) Wk $ 

[0001] 

60 

[0002] 

TV**. 

[0 00 3J -Wtflitefc^Ttt* iE^^^m^TO 
1-0 5EMo^#iaotn m^TO^-eo^n^ 40 

[0004] lE^ommuma*. &m<»mm&&m 
fttt*if>rxfcLfcfc, «ffifc*R*i&**ta. »<dx 
*Sr«#tfc5, *®fc»*u<ftv^*aiufc?) tr 



#BB*F 11-149925 

2 

^Wttt»ufci:tlc4C5«»t>«^ft 
■K*MI*ttr-f, tot, i©± 5ft#&T$!ijt£ 

btuftv^v^Wi^ofc. 
[0 0 0 5] ±|E<OB8jSSr#ft-r5fc*t!:, Rffcfefci* 

-fXtt % Xtt#M^6-l 6 4 2 3-^at§|^$tt* 
[0 0 0 6] 

±3fc©J:3ftraJH«rap&U ««Wft£*#/h$< , & 
&^ii5 < ^-ft«Wm«fc^o»3i^&«rlilHri"«5 £ * 

[0 0 0 7] 
[0 0 0 8] 

[amomfe^tt] £tr^ *»w©»*uv Affile 

ftv\, 

[0 0 0 9] ®Mtt^»bft*attttMM>, dft 

[ooio] ©gsf^a^ Kfi&^w&a-e&s 

[0011] W&9m\M4>M&# 8 0 OlCJBLh, 1 

7 o o t^T?** i t z^wk-tzm 1 x« 2 \z&m 

[0012] ®&w l tm<Dm&tis 7 0 ox:si±, 170 
0 'CWT'Cfe^ r. k Zftftk-tzm 1 - 3 ©i vffuw: 

[0013] Mlo»a(^/KKft?iiS:£ 

[0 0 14] OttftffiMM^&ftda^^imiUfe 
fc5 C t Sr#^i: 1-5 ©&vf fta»fc|Btt<Dfiffi 

[0 0 15] (ZWQMUttOtt^^ ¥®U?iMX3 
- 1 5 n mOMK^fi r «r«F»i-r53fi 1-6 

[0016] ®mwmm*'hm\zm^z>v?'>M><Dft 
A&m&?imt£tt'&T?hz> r ^ -r 55 1 - 7 © 



3 

[0017] G)^ i ~ 8 <D%mz x q ©lit $ tiitwm 
[ooi8] sit, *&w<DmM<omm\z.-o\,^x&j&-t 

wtrnt* Km*-?®® t mm€>s&\z xvm* 

Wf-VJ l^m^Lb, 2 O^mEim^: i# 

#*LV\ ^fc^L^CDJ*, 3/im^±, 15/zm^ 

[0 0 19] ««W3fc»#fcf4, &<fcfe;ftfc»#»# 
MWitf-A>$sK ffirStf-zi'S/K iHM3K-^5/K 16 

[0 0 2 0] ±&<Df(&&ffimOl[!mk-tZit&\Ztt& 

mzrt o^b u\, %WL*mk LTii#(cPte^ 

[0 0 2 1] #ctc, ±|H(D^jfe{CJ:9^fMcOf-^Xfe6 

Mm<D&*. t < %^R&icxzmim&<D£ik^ mm 
<o7\sA\zx*)±zzm?<Dmb&xmmiz.xz±'<u 

[002 2] ^M^b^^CD^^31li> 7 
[002 3] 1 o©*ftfr|wr« £ s HN SfrfcAA 



(3) Wll-1 4 9 9 2 5 

4 

ft) ^/-^-e^iacftftfcja^snftspstL 
[0024] &mffim<D%L*zmm-rz%,m mm* 

<> li*«HlLfct>©m*U> 0 «2^ft©BE*i3i 

&mwt<m<o$L**®*\mm£ikzx5\zm t M: 

[0 0 2 5] fiHMCfttt, ^^^»icj:|9f^<5^i:^ 
^/iOlfoa^^ifsri^-et**, XV mm. 

20 [0 0 2 6] *HJS<0^fi|©^i5feTi85t-C# 

i*> 8 o ot:a±, i 7 o otwm^ 

JRWb*-C*>^»^3fl«/eF*U<, 9 0 0t:^±, 150 

[0 0 2 7] swaa^-^-ett, KflMtj:^jims«f 

u*z$ttmmsmk&mztiz. m&my-xou 
m*. 7oomnootra^L<, 100 
omin $oo < c&Ti>mm*v\\ mmvx^z 

30 Tv ^#.£L<lil 0^T-C$)5 B 

[0 0 2 8] ^/-^"Ctt, ftja*Bfc#3&A/"T?Ka© 

0 0t:^T^^r$^KH, 10^7, J:D»*L 
<I41#£TF\ 3Elc«F*U<ttl 0»«T, #1^*1 
<ttl^TT?*>5. I^JIIi, »3S^tfttP]C<, 2K 

»<om&\z.M& zvxm&z. k ^-e# § e 

[0 0 2 9] ±EflftfiHffitt©te-?-tt, PK^49W?2: 

xm&ktt^ m&*mk^oz.kx\-it£<, mm<o^ 
<ozkxhz 9 mxm<oi%m\*. m*m®immcx*). 

M&tz9&0tt^&*&&&Zti1tZ k zm&vx&to 

[0 0 3 0] &tm&, tMlC^5& J f<D#£Ll>f- 
[00 3 1] JblEO^j5fet?*l3t1-S ^ k <DX$ ZMmtt 

so tmt&ott^v^ ^wr»©»a'^»*L<, # 



(4) 



11-149925 



5 

[0 0 3 2] jkti&mbLX^ 9WM*>ZVtM 
iH*13, 14, 1 5&KJR1-*7G3l**4>fc< tfc 1 

o&.mm&i, 2, 13, 14, i5gjK?a»g>»2 

10 0 3 3] ^L<r±2eiI-C4 0 o ^17 0° JUT 
2 0^2 0° #±4 0° ^T^^,tb5^ci-K^» 

fm<om&o®mim&<o 500 fm^TT&s r * tm 

£b<, §?>ic»*U<ttl0 0ffiP«T-C*>D, «rfc# 

[0 0 3 5] 

(1) SnM3 e M4 d O t 
*«t», M3I4A1, B, P, Si, Ge^< t> 1 

fct>l«&«U cfit0..2£LL, 2^T^>t> dtt 
0. OlRJt, ietT©»-C, 0. 2<c + d<2, t 

[0 0 3 6] ^TiC, ^Wmo^i LV^^JSr^i- 

PbSio. 6 B 02 P0.2O1.K 

P b K0.1 S i 0.8 P 0.2 O1.95 

F e K0.1 S io.i Po. 2 0,. M 
MnB0.5P0.6O3 
SnS 
SnS 
SnS 
Ge S 
SnS 
SnS 
SnS 
SnS 
SnS 
SnS 
SnS 
SnS 



6 



o 3 

LI 0 3 6 
LB O4 

o.B B0.2 Po.a Oi.gs 

0.8 Po.2 Oj l 

O.S B 0.2 Po.2 Ol.K 

0.8 Bo.2 O2.9 

0.8 A 1 o.J 0 2 » 

o.« A 1 0.1 B0.2 O1.6S 

0.3 A 1 0. J P0.6 02.25 
0.4 Bo.2 Po.4 O2.I 
0.* A 1 o.l Bo.5 Oil 

S ni.o S i o.« B0.2 O2.9 
S ni.o S i 0.7 B 0 .3 O a .8s 



S n 1.0 S i 0.7 B o.s A 1 0.1 O3.0 
S nj.o S i 0.8 B 0 .a A 1 0.1 Mg 0.1 O a .7 
S no.s S i 0.8 Bo.2 A 1 0.1 L i 0 .i O2.5 
S n 0 .8 S i 0.6 B0.2 A 1 0.1 C s 0.1 Oj. M 
S no. b S i 0.7 B 0.1 P 0.1 A 1 0.1 O2.75 

S no.8 S i 0.5 Bo.! Po.2 A 1 o.l O2.9 

Sn 0 .8 S i LI B 0 .i P 0.1 A 1 0.1 L io.osO2.78 

S no.s S i o.s Bo. j P0.1 A 1 0.1 L i 0.1 O2.7 

S n 0 .8 S i o.s B 0 .s P0.2 A 1 0.1 C s 0.1 O2.95 

10 S iio.j S io. 7P0.sO2.95 

[0037] ±&<z>#&m%k<D&mm'£mkmt. 
[0038] ^^M^ym^mmt^mim. te 

[0039] ±&<Difm\c£ ti r.#im<DiEmm®W£ 
»*u<fflv^tts 0 iEwmm9th\sXb<\m*i,^ 

tCDISL i C o O2 ^tWit^lM, L i 
N i O2 &1WM&bi-Z>mft{£&llBs L i Mn 2 O, 

xtf, Li,Co T Ni,0 2 (0. 5<x^l, 0^ 
y£l, O^z^l) d^TfcO, CoWSK- 

h t v,x&m&mm&m* immtm. r>\<* v % 

vj*^>#>m&mmi>jEmm%>%b vx^mxh 
40 " mzxe*/m<D^>#>m&mwi!>w*\s<% 

L iMn,0*tCL iasjfAStl/T^CfcL i 
„Mn ! 0 < (O^x^O. 5) tyfrjs-e&a. 
[0040] r^mcoi^it^v^r, ±iE©#tfc"e£ 

mmt&m mx.&. #180358-209, 8 6 4, ® 

61-214, 417,(^6 2-8 8, 2 6 9, ^162 
50 -2 1 6, 1 7 0,1^6 3- 1 3, 2 82, 1^63-2 



7 

4, 555,363-121, 247, 363-12 
1, 2 5 7,36 3-1 5 5, 5 6 8,363-27 
6, 873, 363-314, 821, #§8¥l-2 0 
4, 3 6 1,31-22 1, 8 5 9, 31-274, 3 
6 Ofc£) jWWfeifc*. 

[0 0 4 1] ©f&S^JKte, AlBmsK^jEUMHt^) 

(flHKH®, ±«t«l«*4f) , A 10 

& (#WBg6 3-1 4 8, 5 5 4) 
9-2 0, 9 7 1) ftZ<DmWmW*l&tLft\ZZtl 

1-5 oitro^K, mz2 

-3 0Mr%as#*Lt\ *-aJ?V^>Ji»-CB:, 2-1 
5Sfi%flS#fc#*LV\, 20 
[0 0 4 2] jB**dfcH\ Stf, TA^A,, #y 

7^7;^oxf^ ^y^btr^yx^ #y^ 

#y-7— (EPDM) , ^/^WbEPDM, X 

#y^wy**>>K£^<D#^, f&*m&«, =* 
^»ttsr^5#y^-*^ia*fcf4r^6>©a^ 30 

*fcU^f>H5, ^^JO^Pgfi, 2-3 om 
if^wy^^^y^-, ^^^(Di^i^ 

0-3 0 U\ 
[0 0 4 3] =ftttttoMSlcAv^^lMc««2: 

^F^r^y, fh7tKn77^ 
7tKn77^ ^f^Wt^rVK, 1, 3-v? 

/k s»*?vk yythyx^ (#HflS60-2 
3, 973), hy p« mmws 1-4, 

1 7 0) , i?**y (#P§Bg6 2-15, 7 

71, 362-22, 372, 362-108, 47 

4) , 2-3 1, 9 5 9) , 3- 50 



» ^1 1 -1 4 9 9 2 5 

8 

^^-2-*Wy^y (#PSBS6 2-44, 9 
6 1) , 7ntri^*-#*-M*8# <#0BB86 2- 
2 90, 0 69, 362-290, 0 7 1) , 7h7t 
KD77>f^ (#HBS6 3-3 2, 8 7 2),^ 
f/Vx-f/V (#HBS6 3-6 2, 1 6 6), 1, 3- 
-7xi'<V^>VYv (#PlBg6 3- 1 0 2, 1 7 3) ^if 

oft?* hymrwmm<D'p%< th lwsubta^t 
tzmmtz tomtom? s y ^ * ^ mm* lic 

lO*, L i B F 4 > Li P F« , LiCF s SO a , 
LiCF,CO a , L i A s F 6 , L i S b F 6 , Li 
Bi,Cl w (#P|0S5 7-7 4, 9 7 4) , 
*^sJ?y»y^^A (#11536 0-4 1, 7 7 3) , L 
i A 1 C 1 « , LiCl, LiBr, Li I (#P8Bg 6 
0-2 4 7, 2 6 5) , ?vv#y>»?-$M> mfflW 
6 1 - 1 6 5, 9 5 7) , E3y^-/v^r>^y^^A 

mmw6 1-2 1 4, 3 76) tez<oim&>±<Dm> 

LiCF,SO s , LiCIO,, LiBF 4 *3j:Ut/ 

\ti?^A'1i-i$*~Y<Dm&WL<DWfe> 0. 4/0. 
6-0. 6/0. 4 (1, 

^*~#*-h*mm-rz>tzcDm<&&mto. 4/ 

0. 6-0. 6/0. 4) as#*U\» 

fi^ffii y ?>/^fc!) ■ 

0. 2-3^A-tf5&£LV\, 

[ 0 0 4 4 ] *fc, «W^lCft<Dfi|«#tt@^BIIf 

K^^^P^^tf^y-7- (WMB8 6 3-1 
3 5, 4 4 7) , #y^utf^**f--<K|l»*jWK 

(#MBS6 2-2 54, 3 0 2, 36 2-2 54, 3 0 

3, 36 3-1 9 3, 9 5 4) , ^*:sffli&*£trtt 
y 1 ±lB^^n h yftl^M©^^ (^S^fF^ 

4, 7 9 2, 5 0 4,34, 8 3 0, 9 3 9,#PIBg6 
2-22, 3 7 5,36 2-2 2, 3 7 6, 36 3-2 
2, 3 7 5, 36 3-2 2, 7 7^6 , #PI^ 1 - 9 5 , 
117), y>®x^f/^yT- (#PlB861-25 

6, 573) amft-efc*. $^>i-x ^yr^yn^h 

y /V*mf*^j8S*Pi-6^Sfet> *>S (#HBS 6 2-27 
8, 7 7 4) 0 */c, 

^fe (#§§886 0- 1, 7 6 8) t>fc£>*l-0^ 0 
[0 0 4 5] Zl^SJ&fcffit^-fe^W— ^-iLTtt, 



(6) ftfflW* 1 1 -1 4 9 9.5 

9 10 

mt&nnm&m^tiz. ®*mmmkm&&frfi> -^Fn^^y (WP84 8-3 6, 6 3 3) , m 

#y^wtrw>*^©^U7-fV*sKyT-*SV^ % (#P1B35 7-1 2 4, 8 7 0) Sr^*-fr5*^*n 

h^mntm^tiz. ■fe^V-^-^IL^tt, -jK [0 0 5 0] syt, Ett®«»0«ffi*efeRi-6ri:^ 

0 1-1 O/imtffll^&ji,*. -fc/*U-*-©JP*tt, PIBS5 5- 1 6 3, 7 7 9) ^u-Mtffl (#Pf§B85 

-«fc«lW©«HT?«V^Jt«. fllittf, 5-3 0 0 5- 1 6 3, 7 8 0) •CjailfcD, WKttKd? (ft 

MmiSJSl^jT,*. HBS5 8- 1 6 3, 1 8 8,^(5 9- 1 4, 2 7 4), 

[0046] mmWKXV'r-KXOftftWR'gifim* tfy^l^^f^Kfc^ (#S§B36 0-9 7, 5 6 
b*vsj§£ictt % HflTO»#*'<i'~*-MIBa«*| 10 i) (0^®^o«ffitcJ:oTKiri-S^&*5Wb*L 

[004 7] tt«^»^a«:tt«fttSrgkA-t--5iWTf, £*T ^t>i»K^yrtf^y 

•C^-r^^Srm^®l^o-rari:^^^ T VN6c JISr&SLfc*? (»5 8-lll, 2 7 6) , Li 

«*f*, Ify*^ <#P!8B4 9- 1 0 8, 5 2 5), h tttCA 93effiteai-5 (#WBB5 8 - 1 4 2, 7 7 1) 

!)*f^7*^7r^h (#PIBS4 7-4, 3 7 6) , t&mfbtlZo 

hV=*S-A>T$> (#HBg5 2-7 2, 4 2 5) , [0 0 5 1] nmmto&OMm&h «jfc3*lfc 

T/U (#HBg5 7 - 1 5 2, 6 8 4), ^i^W mfo\Z&\,^Xit&m<k&mzZb\i*tt&&ft-<*btit£ 

>i?T$> (#§§Bg5 8-8 7, 7 7 7) , n-?7<< faVi>£\<\ 08*. tf, iMtCtt, 

A (#HBS5 8-8 7, 7 7 8) , y h y T ft ~5>^VK T/l^~*A x ^^V, ftttWR^^ 

5 K (#§8BS5 8-8 7, 7 7 9) , - hv<>1?>ffi 20 file, T/l^ ~£A^*x^l/*ftD^® 

g# (#§1885 8-2 1 4, 2 8 1) , ffij* (#PIB85 -S^K ^*Vfc5l*fi«*&a3*fct>©, Affifz: 

9-8, 2 8 0) , W 5 >ft» (#|§Hg5 9-6 14, Wat^y^t =■ V tr/K ft 

8, 184) , N-«tWy^>iN, N* - T*S = $rA, £<Dtefcl, i^r>^ffl 
fi&^^/y vV> (#H0g59-l 54, 7 7 <T>$mKii—tf>. -y-tr/K i~<? >hz> 

8) , ifl/^!)3^i?7H/H-f;V (#§SBg §*fct><D, A 1 - C d £AfctfjWlV*&*lS. 

59-205, 16 7), E9ft7^!)Al (#PgB8 SrMrt-S r £ fcJIV fl^te, 7 

6 0-3 0, 0 6 5) , tfV^U>?y V- K ^yf, '0^3*1*: 
BS6 0-4 1, 7 7^) , (#MB86 0-7 fc<D, #7L«#, ti^iS©^#fc£f 

9, 6 7 7), 2-* h*^?;-* mm$B6 0- JWBl*e>*LS. JH^tl, #(£P3££*l&l^, 5-10 
8 9, 0 7 5) , H&ttTA-S-^A (#P|Bg6 1-8 30 0 /im^t^V^^o 

8, 4 6 6) , [0 0 5 2] Sa&07#Rtta>r >\ i"- K 

<4*HHB61-161, 6 7 3) , hyai^i^*** y fcfc tfVvfftfc £ c a-fl^tf* 

^ K (#111186 1-208, 758), by T/W* ^m, jEffi««ff^aSg««<O^Wtt^W y h<D?^ 

/I/**?.* (#HB86 2-8 0, 9 7 6) s #tK:7V* Stl/CMV^flfc. V- K ^y>^ 

y y (#§P36 2-8 0, 9 7 7), U/Utf - jEffi»«b»^«|gttfT«>^JW:, 

or ywwk^fe (#§ibs6 2-8 6, 6 7 3) ( ^ co±i-mj, gft fl&*> y^xzinxm^htiz. * 

hyr^ K*4-x**A^*:7 J: 0fc«>&;h,5#, . ttM 

*y^ (#PP36 2-2 1 7, 5 7 5) , I»H«i ftomffiZtlfttm^ 10-50 0 fi mtf»fc#*L 

(#P|BS6 2-2 1 7, 5 7 8) , rfvf/W (#H V\ 
B86 2-2 8 7, 5 8 0) , M 40 [ 0 0 5 3 ] M 2 14, i/}) >^S!®«l«>»fffiE*T?*)5o 

H86 3- 1 2 1, 2 6 8) , H«*/V#=£ix#[ WfiOJ^ttvyy^ ^©V^^ctififfi-Ct 5, * 

836 3 — 1 2 1, 2 6 9) SSrVy y^»lc+Htf, i/y 

[0 0 4 8] tfc, ««WSr^j»ttfci-5fc«>K:^/M3 fc*st?#, ^^^^icf^tf, ^S!«?6*«[3lc1-5r 

^y^, ^jx.^, rawb^^, ^mtmt^fu>^ k&v%z 0 mm*, */^-*-4*#fc*@i,fcjE 

(#HBS4 8-3 6, 6 h 3 h 2 1 CjfAU 

3 2) . *fc, 12:A«^h2»tt«MlcttRU W^^Atit 

^»^Sr^**5rt#-c#S (#HB859-13 P UT^1-* 0 iSB^^^ y^l 3 ttjEHHtfrftfe, 

4 . 5 6 7) 0 Xf^^rjx h7«r^UT«»fel<0±«P(C«^$^$ 0 

[C -4 9] jEte^Affi^^J^ttfBWKfcSV^fi^ jE^V-h3J4, iEfiiy-K8, M 5, g5 

%t^j:vn 0 ^j^, siriB>f*^«ttJjfy^ so ^#^9, miw^yfio, im^mmK (si 



11 

[0054J mnmt, ±&t>m\zm'**v7i 3, 
pTcy^i 1, nmm*<(?ri 0, bh§##9 

'^13 ©?&<o^®»m^Tfc 9 , Bfc»## 9 « 

iffifcb/<-16W\ Sft§##9<D±{B!j 
©*ffiS-B5, IM^^f 10ft *— »a#l 

0 a bm-mm&i 0 b fcfl&gty y^ioc £^i-s e 

[005 5] jEfr>- h 3 ir^v— h 2 

<&«IS#*IB^fc9<0|fflfc, ±^^6^g3(g$tv 

mzTmm&i 5 l> mmm t mmm 1 

So 

[005 6] PTCUy^ll ttttftrtfi*#±#*-a 
*4y^l Ofct, 35-giiIttl.O a£*fr&y y^l 0 c 

t m-mmft 1 o b <Dmm®&frxh o > 1 

OattKj»##:9{|IlciBtt$Jlira?L«r^U 

#1 ObfiPTCD^l llt^WH^l 

1 0 a tKmuttu o b &M:4*AA-CW(M(cttME$ 

*u ®m-wmft i o a <o&&%tm<Dmmfrtem®&% 

#fll^£S*-Ct3t>*>T, 0 a CO 

#9#£^LT@M#r*>f j^'l 0 <Dg§-aj|iI# 1 0 

a £ jgrzuiitt i o b <Dfflm&&fflft\,xtm&mm 
^ft9<Dmm$wbi*&MW\z.mwisX^z<Dx* m 
[oo5 7] #*r.&nm<D%&\^ mmfezhtt^ 

S^IS^tl, i|fr«U& h7^>- 

mcA, y^y-*-K> x 

, '^y$T y~7WQfk*. 

®iWffi, JKBluy^ ^-A* 



(7) 1 1 -1 4 9 9 2 5 

12 

[0 0 5 8] ^Tl!i«ftfW©||Jfi«*fcjfT*3S5l3* 
v\ 

10 [00 5 9] 
[*JKtU 
HJfefcl- 1 

[^JRWk*«[^©f^j«] (A-l) £&<D<fc 

5iatMLt -iMMUi. o g , trpyy^fig 

4. 2g, lg>^1rv'^A0. 8 

3g> -mmnz. um^u t/v5^»s 

ooT;*-c#iiu 1 1 o o^-ci 2^K^Lfcms 
20 rojlfcDMfcft'^y b$;u 

&m&® (A- 1 ) fi, S n S i o.5 B,, 

Po.2 C SowA U, OauTfcD, CuKailS:^ 

•TST'a— K*tT— ^SrWL, 2 0^4 0° £*_k7 0 

[0 0 6 0]]Ei^I (C-l) Zfr<D£5KLXft 

30 >Jt-e»^tfct>©S'T^5^5o^V^ 

fe^2lCT?7 5 0 < CtC#^L4^«^tfe^, £ 
^2 < C<D3I^t*9 0 0 iCfc^at-t 8 NPJBJK 

5-7MmOjEffifS*jr (C-l) frflsfifcbfco JEffift 
(C-l) ^m^^L i CoO:^!), » 
*50gS:100ml ©*tC^ftbfc^(D^ft^om^ 
^i^0. 6mS/m, pHIJlO. 1, »K*«fe«JlJ; 
SJt^MH^O. 4 2m 2 /gt^of: 0 
40 [00 6 1] [m«m©ffrfc) ±KOAWt)|S|. (A- 

1) ^i«ffl*^TfWrai-*ri:lcJ:|} x Attlt^ 
(A- 2) 5:f^ofc 0 ^O^ICOVNT, ®lic^#tft 

y>, mkfDTkmxmm^-i—tmm^tix^^ h« 
bftSo Mmm (A-i) ©ifciFtt, F©jsj|snj»»ffi 

50 ittoii^^r (A-l) 



13 

2 3 <DgA/V r/Tfc 9,10 r&TtcftiP Lfc 

A«m (a- 2) (a- 2) R* 

*#o»R-e*>!K Affirm (a-d flottfwtt 

[0 0 6 2) jEffiiStoff (C-l) Sr^V^TA««>»^ 

fcra«fcftia«rjfiLfco f&#yi©i&£i*i ooo^n 

0 0U «PlHtt2 0^T*S. JWP^-Vtt, 9 5^* 
T?©?N5^M^5^-C*>-5 0 »&»©]Ei^f (C- 
2) #fW-C£fc. 
[0 0 6 3] ^WJ-2 

SIM l ■C»«tfc*Wfflv^oJ: 5 l-LT«?&Sr 

[0 0 6 4] IEiSM20 0 gi7tfl/y/7 5'^ 
10gt^ **3*J--f U ttWOg**!!*: 

tT 2 -a:^/i/^^r V/VT ^ V h b T # V /UWtb T 

* y y vw&M^p&mm mw&m&s o 

£5%) 8 g, ^2Sa%(D^/i'3j<^i/p<^/v-t/i,n 
-^7K^t6 0 g&Mz-Umm&V, £bi£7k5 0 g£ 

[0 0 6 5] |«P2 0 0 g irgfi#J (Aafl&tt) 3 

g £ # y ^ jy^btr - y ^ v 1 o g t fcjD*.^ Lfc *><o 

K*£3 0 gAnfcSfcfcStta^u A®##K-x h 
Sr^bfco fcfcT/i^^S 5 g, Am9g^il 
2 Ii%(D*;W#^i/^ - 3 0 0 g 

[0 0 6 6] ±SBTfft£LfcjE»&fl'<-* hfc^u- 

®K> tfflO^fc 5 0jE&J^IHUI<Z)&Aj£ 2 8 0 g / 

<Dis~ h<omW2 SO n m IC&S J: 5 fcffi»jfc3!l, 

Sr^bfc. SfefcK^tf^* (fl££; -5 0t^ 

ta^)2 5 O^T^J^Sfc^U jE^v— h£ffr£L 

fee 



(8) fc08¥ 1 1-1 4 9 9 2 5 

14 

[0 0 6 7] I^HlC, 18/i m(0^fg^®^<OTO(C x 
AJS^K-* h^KfBfMlc. Ate^gJl^- 

^^<oig^fi« 9 o g/m j , &mj§<om^m* 1 
[0 0 6 8] z<D&m*s-h<Dmmz6mmm<DMmvt 

10 0>y?-*A&JR (*£&9 9. 8%) SrlOmmOf^f 
"CAMffrtt, !)f!>Ai^lOg/m J ^^J;?{a 

fee &M±oy^j*o&mm&6o%-?h<>iz P 

[0 0 6 9] mtim\tlk<D£5K:Vxm&Lit 9 Tfr* 
>&ffl&Vs 2 0 0 c cOfMootfy 7x2\?uy3&&\z 
6 5. 3g«v?xf/^|,^ :^tt^3 0t: 
fctt*fcV**3fcft£Ufcj&Sfc, 2 2. 2gOM*f 
V^Sr/>i:-fo^tfcc 0. 4g<DLiB 

F 4> 12. 1 g<DL i PF,*«»#3 0t:^xft 

v^? leasts <b. ^mitc, ±IB#y.:/p 

l. a 3 5xm&mm<om&'r*&iito mmzbtnv* 
mkc-2 i oM*-;i'7ji'\-frftm%mw?m 

, 51l&&#fi8ppm (^BAf*-^/^- 
^ItU 0. lS^NaOH^^SrfflV^T^fP^fJg 

[0 0 7 0] m2\Z.^Ltci/})>y~mM£lfc<DXo\C 

/W^jgHr^W- ^ — (^fflRMlSL EF4 5 0 0) 4. 
30 A^i^-h2*5cfctJ ? ir^W-^-4CO^[l{C©lt, wtt 

y h 7fc»*Ufc^ jEffiig^S:^rl-5m?fiStl 3£r 
ZfrMVtc, ft*D\ JEWS-? 1 3 ttlEffiV- h 3 t , ft 

40 [0071] ±m<Dmm*s mmvi 2Wit, 
o. lAv-mnmohbximm^ffiftn&mK nk 

\^X5 0X^(Ohb^l 0 0^-y>i/^iltfc o ^ 
^WbOfc^iC, 2mA/cra , t4. 2V*Tii& 
T-C5S«Ufc. JElC^««flS-C«ft«r 5 5t:(C^L3 

[0 0 7 2] Z.(D%?&*%W&)tW£4 . 2 V (ffilslK 
mffi) , Wmm±m&2. 8V, 2mA/cra I (Oii 

^/W^ilft 0 ?g L 5 0 0 ^/^T^ic^m^fiSrii^ 
50 L> tO»3&S^fitC^6Jli}#*^*«>fco ^©Mm§r 



(9) 



11-14 9 9 2 5 



15 



16 



[00 7 3] 



* 











a 


C-l 


A-l 


7 5 (X) 


b 


C-l 


A-2 


86 


c 


C-2 


A-l 


83 


d 


C-2 


A-2 


88 



[0074] mait mcmtm&ftox^K^jEfc i 
(c-i) &x»mi/-b (A-i) &$mvx 

m^b, c, dtt, fwaasrb/tEai^-h <c 
-2) xtt^ffi^-s (a-2) *teJBL-o^<D-e, 

fcfcffiV-h (A-2) *rJSi\fcS«b. d##«&£ 

h (C-2) AlFACi^-f (A-2) SHfcflLTV^ 20 

[0 0 7 51 ^1©^^ »MI*tT#«Ufe« 

[0 0 7 6] 

wcifriaw, .®$m-tz zttcx*)* &® 

z<D&mmkyoznMtfWkisxm^tc-fcnm 30 b 

f*> * /MWias»u < 4 So c 

[@®co«B¥4SiK] D 

[01] mte^^^-r-s^^o^a^go^f® e 
eit?*>5. f 

[02] HJfi«»cie^tfc^y ^-S!S»©»rffiH^ G 

H 

MF-*©EB] I 
1 TOft ^ j 



2 


&m 


3 




4 




5 




6 




7 




8 




9 




1 0 




1 1 




1 3 




1 5 


mmyu-b 


1 6 




2 1 




2 2 




2 3 




24 






I JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11135119 A 



(43) Date of publication of application: 21 . 05 . 99 



(51) mtci H01M 4/58 
H01M 4/02 
H01M 10/40 




(21) Application number 09293883 


(71) Applicant: 


MATSUSHITA ELECTRIC IND CO 






LTD 




(22) Date of filing: 27 . 10 . 97 








(72) Inventor: 


KONO TOMOKO 




WATANABE SHOICHIRO 






FUJIWARA TAKAFUMI 






KOBAYASHI SHIGEO 



(54) ACTIVE MATERIAL AND POSITIVE PLATE FOR active material for a nonaqueous electrolyte battery is 

NONAQUEOUS ELECTROLYTE SECONDARY represented by the chemical formula, UjajM^ 0 2 {(x): 

BATTERY, AND THE NONAQUEOUS 1. 10 s (x) s 0.98, M represents at least one or more from 

ELECTROLYTE SECONDARY BATTERY among Co Mn Cr Fe Mg A)> (y) . 0.95 s (y) s 0.7}, a 

(57) Abstract globular or elliptical particles formed by aggregation 

of primary particles having a particle size of 2 urn or less, 

PROBLEM TO BE SOLVED: To improve the and has specified physical properties, 
characteristics, especially the storage characteristic 

of a secondary battery using a nonaqueous electrolyte. COPYRIGHT: (C)1999,JPO 
SOLUTION: A lithium nicker composite oxide used as an 



i 



